The mitotic checkpoint gene BubR1 has two distinct functions in mitosis.
BubR1 is one of two putative vertebrate homologs of the yeast spindle checkpoint protein Bub1. We have used deletion and point mutants to elucidate the functions of BubR1 in mitosis. The nocodazole-activated spindle checkpoint of HeLa cells was disrupted by expression of a 39 amino acid fragment (residues 382-420) of BubR1 containing the Bub3-binding GLEBS motif. In contrast, we observed normal checkpoint function in a truncation mutant comprising residues 1-477, despite the lack of the C-terminal BubR1 kinase domain. In the absence of nocodazole, expression of the 477 amino acid fragment slowed progress through prometaphase of mitosis, causing accumulation of mitotic cells. This accumulation was also seen in a kinase dead mutant. The prolongation of mitosis required both kinetochore binding and an intact, functional spindle checkpoint. The prolongation of mitosis by kinase deficient BubR1 constructs indicates a crucial role for the BubR1 C-terminal kinase domain in chromosome movement, in addition to the role of the N-terminus in the checkpoint.